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IN  R F.HLY  R IFEH  TO 

NAPEN-D 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE- 2 C S<  CHESTNUT  STREETS 
PHILADELPHIA  PENNSYLVANIA  18106 


Honorable  Brendan  T.  Byrne  8 ftOG  ^ 

Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne : 

Inclosed  is  the  Phase  I Inspection  Report  for  Overflow  Weir  in  Passaic  County, 
New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's 
condiclon  is  given  on  the  first  two  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Overflow  it  judged  to  be  in  fair  condition. 

However,  the  overflow  weir  is  not  able  to  pass  the  PMF  without  over- 
topping the  portion  of  the  earth  embankments  below  elev.  308.8.  To 
insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Hydrologic  and  hydraulic  invest igU ions  and  engineering  studies 
should  be  Initiated  within  three  months  of  the  date  of  approval  of 

this  report  to  determine  corrective  action  required  to  increase  the 
capacity  of  the  spillway  and/or  obtain  adequate  freeboard  to  prevent 
overtopping  of  the  earth  embankments.  Construction  should  commence 
in  calendar  year  1979.  Due  to  the  potential  for  overtopping  of  the 
earth  embankments,  a detailed  emergency  operation,  drawdown  and  warning 
system  should  be  developed  by  the  owner  within  the  next  two  months. 

b.  Monitoring  of  the  seepage  through  the  left  retaining  wall 
should  begin  within  thirty  days  of  the  date  of  approval  of  this  report. 
Engineering  investigations  should  be  initiated  within  four  months 

of  the  date  of  approval  of  this  report  to  determine  the  source  of 
this  seepage  and  to  further  investigate  and  perform  a seepage  analysis 
of  the  earth  embankment  south  of  the  overflow  weir.  Any  remedial 
measures  found  necessary  should  be  initiated  in  calendar  year  1979. 
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Honorable  Brendan  T.  Byrne 

c.  Within  one  year  of  the  date  of  approval  of  this  report  the 
scouring  problem  at  the  left  downstream  retaining  wall  should  be 
corrected,  the  scaling  of  the  retaining  wall  and  the  footbridge  piers 
should  be  corrected  and  the  trees  and  brush  should  be  removed  the 
earth  embankment  to  the  south  and  the  embankment  stabilized  with  suit- 
able vegetation. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  Robert  A.  Roe  of  the 
Eighth  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  Inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  thirty  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS)  , Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  onr  recommendations. 

Sincerely  yours,  / 


1 Incl 
As  stated 


/STARRY  V.  DUTCHYSHYN 
/Colonel,  Corps  of  Engineer 
' District  Engineer 


Cy  fum: 

Mr.  Dirk  C.  Hofman,  P.E. 

Department  of  Environmental  Protection 
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Phase  1 Report 
National  Dam  Safety  Program 


Name  of  Dam:  Overflow  Weir 

State:  New  Jersey 

County:  Passaic 

USGS  Quad  Sheet:  Wanaque,  N.  J. 

Coordinates:  N 41°  02'  33"  LAT.,  W 74°  17'  50"  LONG. 

Stream:  None  (Off  the  Wanaque  River) 

Dates  of  Inspection : 9- 10  May  1978 


This  concrete  gravity  dam  is  in  fair  condition  as  defined  in  Appendix 
J.  It  vs  one  of  nine  dams  on  Wanaque  Reservoir  and  the  only  design  outlet  for 
flood  discharge.  There  is  some  scouring  under  the  left  downstream  retaining 
wall  which  should  be  repaired  soon.  There  is  seepage  with  one  estimated  flow  of 
two  to  five  gallons  per  minute  coming  through  this  walL  under  high  water 
conditions.  An  area  of  severe  concrete  scaling  is  evident  below  the  cracked 
gunite  surfacing  on  this  wall  as  well  as  on  several  of  the  footbridge  piers 
above  the  weir.  The  wall  seepage  should  be  closely  monitored  starting  very 
soon,  thie  source  of  the  leak  should  be  determined  soon,  and  areas  of 
deteriorated  concrete  should  be  rehabilitated  in  the  future. 


The  Weir  is  inadequate  under  screening  criteria  established  by  the  Corps  for 
this  project  because  the  earth  fills  adjacent  to  the  Overflow  Weir  will  be 
overtopped  under  Probable  Maximum  Flood  (PMF)  conditions.  Future  studies  jre 
recommended  to  determine  what  the  design  flood  of  the  reservoir  rhould  be  and  to 
determine  additional  flood  discharge  or  storage  capacity  for  the  reservoir  as 
indicated  by  the  study  A conventional  margin  of  safety  against  overturning 
does  not  exist  under  design  loading  for  this  dam,  therefore  a seismic  stability 
study  must  be  performed  in  the  near  future. 


The  drawdown  time  for  Wanaque  Reservoir  is  considered  excessive,  so  a means  for 
reducing  this  time  should  be  studied  soon  jnd  a means  to  implement  the  study 
recommendat ions  provided  in  the  near  future. 

There  is  a short  earth  dam  south  of  the  main  structure  for  which  it  is 
reromae tided  that  further  investigation  and  seepage  analysis  to  be  conducted 
soon  Also,  the  tree*  growing  on  this  dam  should  be  removed  in  the  near  future 
and  then  the  resultant  cleared  slopes  immediately  provided  with  grass  cover. 
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Howver,  the  overflow  weir  la  not  able  to  pans  the  PMF  without  over- 
topping the  portion  of  the  earth  embankments  below  elev.  30fl.fi.  To 
Insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Hvdro logic  and  hydraulic  investigations  and  engineering  studies 
should  be  initiated  within  three  months  of  the  date  of  approval  of  this 
teport  to  determine  corrective  action  required  to  Increase  the  capacity 
of  the  spillway  and/or  obtain  adequate  freeboard  to  prevent  overtopping 
of  the  earth  embankments.  Construction  should  commence  in  calendar  year 
1979.  Due  to  the  potential  for  overtopping  of  the  earth  embankments, 
a detailed  emergency  operation,  drawdown  and  warning  system  should  be 
developed  bv  the  owner  within  the  next  two  months. 


b.  Monitoring  of  the  seepage  through  the  left  retaining  wall  should 
begin  within  thirty  days  of  the  date  of  approval  of  thia  report. 
(Engineering  Investigations  should  be  Initiated  within  four  months  of 
the  date  of  approval  of  this  report  to  determine  the  source  of  this 
seepage  and  to  further  Investigate  and  perform  a seepage  analysis  of  the 
earth  embankment  south  of  the  overflow  wvlr.  Any  remedial  measures 
found  necessary  should  be  initiated  in  calendar  year  1979. 


c.  Within  one  year  of  the  date  of  approval  of  this  report  the 
scouring  problem  at  the  left  downstream  retaining  wall  should  be 
corrected,  the  scaling  of  the  retaining  wall  and  the  footbridge  piers 
should  be  corrected  and  the  trees  and  brush  should  be  removed  the 
earth  embankment  to  the  south  and  the  embankment  stabilised  with  suit- 
able vegetat Ion. 


APrROVFD 


HARRY  Vyj 

Colonel,;  ^Corps  of  Engineer  si 
Dlstrltyr  Engineer 


DATE : 
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1.0  PROJECT  INFORMATION 


1 . 1 GENERAL 

1.1.1  Authority : Public  Law  92-367,  8 August  1972,  authorized  the  Secretary 
of  the  Army,  through  the  U.S.  Corps  of  Engineers  to  initiate  a national  program 
of  safety  inspections  of  non-Federal  dams  throughout  the  United  States.  Gilbert 
Associates,  Inc,  has  entered  into  Contract  No.  DACW61-78-C-0114  with  the 
Philadelphia  Office  of  the  U.S.  Corps  of  Engineers  to  inspect  this  dam,  Gilbert 
Work  Order  Oo-7249-OOO . 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  1 inspection 
according  to  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams 
(Reference  1 of  Appendix  G)  and  the  terms  of  the  Gilbert  Associates  contract 
with  the  U.S.  Corps  of  Engineers.  The  objectives  are  to  expeditiously  identify 
those  dams  which  pose  an  immediate  threat  to  human  life  or  property,  gather 
information  for  this  report,  and  recommend  future  studies  or  remedial  actions 
where  they  are  indicated  by  the  inspection. 

1.2  PROJECT  DESCRIPTION 

1.2.1  Dam  and  Appurtenances:  The  Overflow  Weir  dam  is  composed  of  a 552 
foot  long  mass  concrete  gravity  structure  with  a maximum  height  of  30  feet  and 
is  an  ogee-shaped  spillway.  Thirty-nine  piers  support  a footbridge  on  the  top 
of  the  spillway.  The  dam  currently  has  three  timber  stoplogs  above  the  spillway 
which  was  earlier  raised  about  0.2  feet  when  the  spillway  surface  was  gunited 
for  maintenance  reasons.  The  downstream  features  include  a stilling  basin,  two 
concrete  channel  dams  and  an  overflow  downstream  channel.  The  spillway  was 
built  diagonally  across  a series  of  foliated  rock  strata.  There  is  a 17  foot 
high  concrete  core,  earth  dike  about  50  feet  long  located  100  feet  southwest  of 
the  main  structure.  (See  Appendix  I). 

1.2.2  Location:  The  dam  is  located  about  300  feet  south  of  Raymond  Dam  and 
1/2  mile  northwest  of  Wanaque,  New  Jersey  in  Passaic  County.  The  location  of 
the  Overflow  Weir  is  shown  on  Figure  1 and  on  the  geological  map  attached  as 
Appendix  F. 

1.2.3  Size  Class  if icat ion:  The  dam  is  classified  as  an  intermediate 
structure  because  of  its  30'  height  and  its  impoundment  (44,350  acre-feet 
between  crest  elevation  302.4  and  bottom  elevation  280.0),  in  accordance  with 
Section  2.1.1  of  Reference  1. 


" 


1.2. -*  Hazard  Classi  f icat  ion:  The  dam  is  located  upstream  ot  a populated 

valley  and  floodplain  area,  which  includes  several  towns.  The  dam  is  classified 
as  a high  hazard  potential  based  on  the  requirements  of  Section  2.1.2  of 
Reference  1. 

1.2.5  Ownership:  The  dam  is  owned  and  maintained  by  the  North  Jersey 
District  Water  Supply  Commission  (.NJDWSC ) , a New  Jersey  state  commission.  They 
have  engineering  and  maintenance  facilities  at  Raymond  Dam  in  Wanaque,  New 
Jersey.  The  Chief  Engineer  of  the  NJDWSC  m Wanaque  is  Mr.  Dean  C.  Noll.  The 
address  is: 

North  Jersey  District  Water  Supply  Commission 
Ringwood  Avenue 
Wanaque,  N.  J.  O74o5 

1.2.0  Purpose  ot  Dam:  The  dam  was  designed  to  pass  the  original  design 
flood  of  the  Wanaque  Project.  In  1934,  three  flashboards  were  added  to  raise 
the  elevation  by  23  inches  and  provide  additional  storage  capacity  m the 
reservoir.  The  Wanaque  Reservoir  supplies  water  to  residents  of  Paterson, 
Montclair,  Olen  Ridge,  Newark,  Kearny,  Passaic  and  Clifton,  New  Jersey. 

1.2.7  Design  and  Construction  History:  The  dam  was  constructed  between 
September  10,  1920  and  June  25,  192$  by  the  Clifford  F.  MacEvoy  Co.  ot  Newark, 
New  Jersey  as  part  of  the  total  Wanaque  Project.  The  project  began  with  the 
construction  contract  for  the  lower  portion  of  Wanaque  ^Raymond)  Dam  which  was 
awarded  in  1920  and  was  completed  with  the  reservoir  being  filled  by  March  4, 
1929.  The  original  design  records  could  not  be  located  by  the  staff  of  the 
NJDWSC  at  Wanaque.  However,  publications  indicate  the  design  was  performed  by 
employees  of  the  NJWDSC  with  assistance  of  individual  consultants.  The  New 
Jersey  Department  of  Environmental  Protection  (.DF.P)  has  some  monthly  progress 
inspection  reports  and  several  photographs  taken  during  construction.  The 
addition  of  the  permanent  stoplogs  in  1934  and  the  guniting  of  the  surface 
around  19oo  (,by  A.  Belanger  and  Sons  Contract  No.  149)  were  the  only  major 
revisions  and  repairs  to  the  dam  since  its  original  construction. 

1.2. $  Normal  Operational  Procedures : The  dam  relies  on  uncontrolled 

overflow  across  the  spillway  to  pass  storm  flow  from  the  Wanaque  Reservoir. 

There  is  no  operational  procedure  for  removing  the  flashboards  during  flood 
conditions . 


1.3  PERTINENT  DATA 

1.3.1  Drainage  Area:  90.4  square  miles 

1.3.2  Discharge  at  Dam  Site : 

Maximum  known  flood  at  dam  site:  8470  cfs;  Reservoir  El. 303. 9 ft. 

Warm  water  outlet  at  pool  elevation:  Not  applicable. 

Diversion  tunnel  low  pool  outlet  at  elevation:  Not  Applicable. 

Diversion  tunnel  outlet  at  pool  elevation:  Not  Applicable  . 

Gated  spillway  capacity  at  pool  elevation:  Not  Applicable  (.no  gates) 

Gated  spillway  capacity  at  maximum  pool  elevation:  Not  Applicable. 

Ungated  spillway  capacity  at  maximum  pool  elevation:  27900  cfs. 

Total  spillway  capacity  at  maximum  pool  elevation:  27900  cfs. 

1.3.3  Elevation:  (Feet  above  M.S.L.) 

Top  Dam  with  flashboards  302.4 

Maximum  Spillway  Design  Flood  (SDF)  surcharge:  308.8  (.See  Section  5.01. 

Full  flood  control  pool:  Not  Applicable.  (Dam  not  regulated  for  flood  control). 
Recreation  pool:  Not  Applicable.  (Dam  not  used  for  recreation). 

Spillway  crest  (gated):  Not  Applicable. 

Upstream  portal  invert  diversion  tunnel:  Not  Applicable. 

Downstream  portal  invert  diversion  tunnel:  Not  Applicable. 

Streambed  at  centerline  of  dam:  272  (Topographic  low) 

Maximum  tailwater:  290 
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1.3.4 


Reservoir 


Length  of  maximum  pool:  o.o  miles 
Length  of  recreation  pool:  Not  Applicable. 

Length  of  flood  control  pool:  Not  Applicable. 

1.3.5  Storage  (.Acre-feet) 

Recreation  Pool:  Not  Applicable. 

Flood  Control  Pool:  Not  Applicable. 

SDF  Surcharge:  5S,309 

Top  of  Dam:  44,350 

1.3.6  Reservoir  Surface  (.Acres) 

Top  Dai:  2400 

SDF  pool:  2590 

Flood  control  pool:  Not  Applicable. 

Recreation  pool:  Not  Applicable. 

Spillway  crest:  2400  (.top  of  dam  is  top  of  spillway  and  also  top  of 
flashboards  - El.  302.4  ft) 

1.3.7  Dam 

Type:  Concrete  gravity  dam  with  ogee  spillway  and  flashboards 
Length:  552  feet 

Height:  30  feet  max.  (15  ft  ± average) 

Top  Width:  N.A.  (Ogee  Shaped) 

Side  Slopes:  U/S  - 1.5  lH):  1 (V),  D/S  - O.b  (H) : 1 (V) 
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Zoning:  Not  Applicable. 

Impervious  Core:  Not  Applicable. 

Cutoff:  None 
Grout  curtain:  None 

1.3.8  Diversion  and  Regulating  Tunnel:  (Low  pool  drain  pipe;  there  is  no 
true  diversion  and/or  regulating  tunnel  at  this  dam). 

Type:  4-inch  cast  iron  pipe  (See  Figure  2) 

Length:  25  feet 

Closure:  Two  Gate  valves 

Access:  24-inch  manhole  on  downstream  face  of  dam 

Regulating  Facilities:  Manual  (used  to  drain  low  pocket  upstream) 

1.3.9  Spillway 
Type:  Ogee 

Length  of  Spillway:  520  ft  (effective) 

Crest  Elevation:  With  stoplogs  302.4 

Gates:  None 

U/S,  Channel:  None 

D/S  Channel:  Very  good  - exposed  rock,  deeply  entrenched  in  gneissic  rocks 

1.3.10  Regulating  Outlets:  Not  Available.  (Wanaque  Reservoir  can  be  slowly 
drained  at  Raymond  Dam) 
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ENGINEERING  DATA 


2.1  DESIGN 

A plan,  profile,  and  maximum  section  through  the  dam  are  shown  on  original 
record  tracings  which  are  on  file  at  the  NJDWSC  engineering  office  (Mr.  Dean  C. 
Noll)  at  Wanaque,  N.J.  (See  attached  Figures).  No  original  design  data  were 
available  other  than  results  mentioned  in  the  North  East  Water  Works  Association 
publication  "Public  Works"  (Reference  2)  and  a 1925  report  by  the  Commissioner 
of  the  NJDWSC  (Reference  3). 


2.2  CONSTRUCTION 

Contract  drawings,  specifications,  and  record  drawings,  are  available  at  the 
NJDWSC  engineering  office.  Periodic  inspection  reports,  news  clippings,  and 
photographs  are  available  at  the  New  Jersey  Department  of  Environmental 
Protection.  They  indicate  that  satisfactory  work  was  performed  on  the  project 
in  general  and  indicated  no  unusual  problems  at  this  dam  site.  See  Figures  2 
and  3. 

2.3  OPERATION 

There  is  no  operational  procedure  for  removing  the  spillway  flashboards  or 
otherwise  controlling  overflow. 

2.4  EVALUATION 

2.4.1  Availability:  Foundation  exploration,  design,  and  construction  data 
were  not  available.  Structural  and  hydraulic  design  calculations  were  lacking. 
Reservoir  water  level  readings  were  available.  Also,  see  Section  2.1  and  2.2 
above. 

2.4.2  Adequacy:  The  record  drawings  supplemented  by  field  data  gathered  on 
this  inspection  appear  adequate  for  this  Phase  I safety  inspection. 

2.4.3  Validity:  The  record  drawings  and  water  levels  appear  to  be 
consistent  with  existing  structures  based  on  the  visual  inspection. 


i.o 


VISUAL  INSPECTION 


3.1  FINDINGS 

3.1.1  Genera  1 : The  area  seems  well  suited  for  a spillway. 

3.1.2  Dam 

Seepage  or  leakage:  A seepage  of  about  two  gpm  (0.004  efs)  through  the 
spalling,  left  abutment  wall,  about  eight  feet  beyond  the  toe  of  the  Weir  was 
observed  when  the  reservoir  was  at  elevation  302.4.  This  flow  was  not  observed 
earlier  when  the  reservoir  was  at  elevation  301.5  during  the  inspection.  At 
reservoir  elevation  302.4  slight  seepage  was  viewed  coming  from  the  downstream 
face . 

Concrete  surface:  The  structure  was  resurfaced  with  mesh  reinforced  guiute  in 
ldbo.  Some  spalling  of  the  gunited  surface  is  apparent  on  the  left  abutment 
wall  and  on  several  piers  in  the  center  portion  of  the  dam. 

Foundation  and  abutment:  The  exposed  foundation  rocks  along  the  toe  ot  the  dam 
appear  to  be  competent  for  supporting  the  superstructure  with  an  adequate  t'actoi 
of  safety  against  bearing  failure  and  sliding.  Calculations  were  performed 
which  confirmed  this  (See  Appendix  J).  The  earth  fill  behind  the  abutment  walls 
on  each  end  of  the  dam  showed  no  evidence  of  excessive  settlement  or  movement. 
There  is  some  minor  undermining  ot  the  abutment  wall. 

3 1.3  Appurtenant  Structures:  The  stilling  basin,  apparently  shaped  by  some 
soil  removal,  is  basically  a natural  rock  lined  basin.  There  are  two  20-tt  high 
concrete  channel  dams;  one  is  located  m the  stilling  basin  area,  and  another  at 
the  south  end  of  the  downstream  channel.  These  two  dams  were  not  included  m 
the  inspection  list.  Between  the  stilling  basin  and  the  downstream  overflow 
channel  there  is  a natural  gradient  drop  within  the  high-resistant  gneisstc 
rocks.  In  summary,  both  the  stilling  basin  and  the  overflow  channel  were  in 
good  condition  at  the  time  of  this  inspection. 

3.1.4  Reservoir  Area:  The  Precambnan  gneisses  are  continuously  exposed 
along  the  shoreline  near  the  Overflow  Weir.  The  various  slopes  formed  by  these 
rocks  appear  to  be  stable. 

3.1.5  Downstream  Channel:  This  channel  is  a deepened  natural  rock  channel. 

A considerable  amount  of  unconsolidated  soil  cover  was  removed  during 
construction  according  to  available  records  and  confirmed  by  visual 
observations.  Portions  ot  the  lower  channel  bottom  were  stone-paved  m a mortar 
bed  which  appears  to  be  in  good  condition.  There  is  no  excessive  erosion  or 
sedimentation  m the  channel.  The  steep  rock  slopes  ot  the  upper  channel  walls 
are  generally  m stable  condition.  Retaining  masonry  wall  sections  are  m good 
cond i t i on . 


3.2  Evaluation:  Judging  from  the  visual  inspection,  the  gravity  dam  is 
in  good  condition  (see  Appendix  J),  although  several  areas  of  minor 
seepage  or  leakage  exist  at  the  downstream  face  and  the  left  abutment  wall. 
Several  areas  including  at  least  two  piers  and  the  left  abutment  retaining  wall 
were  locally  deteriorated.  The  stilling  basin,  overflow  channel,  and  reservoir 
area  adjacent  to  the  dam  were  stable  and  in  good  condition  at  the  time  of  the 
inspection. 

3 . 3 ATTENDEES 

North  Jersey  District  Water  Supply  Commission 
Mario  Di  Laura 
Dean  C.  Noll 

New  Jersey  Dept,  of  Environmental  Protection 
Larry  Woscyna 

Gilbert  Associates,  Inc. 

James  A.  Hagen 
Rudolph  J.  Wahanik 
Fine  T.  Hsu 


- 8 ~ 


4.0 


OPERATIONAL  PROCEDURES 


4.1  PROCEDURES:  The  flow  of  water  over  this  spillway  is  not  controlled. 
Water  is  retained  by  the  structure  to  the  elevation  of  the  stoplogs  which 
reportedly  were  permanently  installed  in  1934  to  increase  the  storage  capacity 
of  the  Wanaque  Reservoir.  At  all  times,  water  is  drawn  from  the  reservoir  at 
nearby  Raymond  Dam  (NJ  00213)  for  water  supply  purposes.  When  the  water  level 
in  the  reservoir  exceeds  the  height  of  the  flashboards,  the  water  flows  freely 
over  them. 

4.2  MAINTENANCE  OF  DAM:  The  dam  is  maintained  by  NJDWSC-W  personnel  based 
on  the  results  of  periodic  inspections  by  their  engineers  or  conditions  noted  by 
security  personnel  during  their  daily  tours  of  the  reservoir  rim.  The  guniting 
of  the  concrete  surfaces  in  1966,  periodic  replacement  of  timbers  in  the 
footbridge,  and  the  May  1974  replacement  of  a number  of  original  1934  stoplogs 
(which  included  coating  them  with  a a tar  compound,  apparently  coal  tar  epoxy) 
seem  to  have  been  the  major  maintenance  items  performed  on  this  structure. 

43  EVALUATION:  There  are  no  operational  procedures  at  this  dam.  The 

stoplogs  are  permanently  installed  and  not  considered  an  operational  item  in 
this  report.  The  maintenance  procedures  appear  to  be  generally  satisfactory, 
except  that  areas  of  seepage,  leakage  and  undermining  were  observed. 
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5.0  HYDRAULIC/HYDROLOGIC  DESIGN 

5.1  DESIGN  DATA:  Very  little  data  exists,  but  some  is  contained  in 
Reference  3 and  in  Application  File  Number  32  of  the  New  Jersey  Department  of 
Environmental  Protection  (DEP) . 

5.2  EXPERIENCE  DATA:  The  highest  recorded  water  level  is  303.93  which  is 
considerably  below  the  PMF  elevation. 

5.3  VISUAL  OBSERVATIONS:  There  are  three  stoplogs  permanently  wedged  in 
place  and  tar  coated  on  the  crest  of  the  spillway. 

5.4  OVERTOPPING  POTENTIAL:  NJDWSC  records  indicate  the  flashboards  were 
overtopped  less  than  50  percent  of  the  years  from  their  installation  in 
1934-1935  until  1951.  The  PMF  would  result  in  an  elevation  of  flow  higher  than 
the  footbridge  over  the  dam.  Details  on  the  methodology  used  and  the  hydrologic 
results  of  the  spillway  performance  and  the  corresponding  reservoir  water  levels 
are  presented  in  Appendix  D. 

5.5  RESERVOIR  DRAWDOWN:  The  existing  emergency  drawdown  facilities 
installed  in  the  several  dams  of  the  Wanaque  Reservoir  are  not  adequate  to  lower 
the  water  level  of  the  reservoir  in  a short  period  of  time.  A preliminary 
evaluation  of  the  performance  of  the  existing  drawdown  facilities  is  given  in 
Appendix  D.  The  time  required  to  drawdown  the  Overflow  Weir  Dam  to  the  bottom 
surface  level  of  Midvale  Dam  (280  feet),  using  the  existing  facilities  at 
Raymond  Dam  is: 


System  in  Use 


Time  in  Days 


Aerator  System  98 
36"  Dia  Blowoff  310 
Aerator  & Blowoff  75 
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b . 0 STRUCTURAL  STABILITY 

b.l  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1.1  Visual  Observations:  The  dam  appears  to  have  been  stable  under  the 
past  operating  conditions.  There  is  no  structural  cracking  or  sign  of  movement 
at  the  base  of  the  dam.  The  foundation  rocks  are  chiefly  gneisses  which 
typically  possess  high  strength  and  adequate  bearing  capacity  when  in  fresh 
state  for  supporting  the  structure.  A variable  final  rock  surface  and  a 
presumably  rough  excavation  rock  surface  on  which  the  mass  concrete  was  poured, 
and  some  downstream  rock  mass,  contribute  to  foundation  stability  against 
sliding . 

6.1.2  Design  and  Construction  Data:  This  data  indicates  the  foundation 
surface  was  cleaned  by  mechanical  and/or  explosive  means  prior  to  concrete 
placement.  Grouting  and  internal  drainage  were  not  shown  on  the  record 
drawings.  Data  on  structural  stability  were  not  available. 

6.1.3  Operating  Records:  Records  show  that  the  maximum  water  level  at  the 
weir  was  303.9  ft. 

6.1.4  Post  Construction  Changes:  There  is  no  indication  of  significant 
post-construction  changes  in  this  dam  other  than  the  addition  of  the  permanent 
stoplogs  which  raised  the  pool  by  two  feet. 

6.1.5  Seismic  Stability:  The  dam  is  located  within  Zone  1 on  the 
Algermissens  Seismic  Risk  Map  (1969)  of  the  United  States.  Calculations 
indicate  it  does  not  meet  the  screening  criteria  for  a conventional  margin  of 
safety  against  overturning  (see  paragraph  6.2  below)  and  therefore  in  accordance 
with  paragraph  3.6.4  of  Reference  1,  seismic  stability  studies  should  be 

made. 

6.2  Calculation  Results:  Calculations  based  on  the  PMF,  0.5  PMF,  and 

normal  operating  level  with  ice  and  100  percent  uplift  at  the  upstream  toe, 
indicate  that  the  structure  has  an  adequate  factor  of  safety  against  sliding  and 
overstressing,  and  is  stable  in  that  the  righting  moments  are  at  least  13 
percent  greater  than  the  overturning  moments  under  the  most  severe  (PMF)  design 
conditions,  however  because  the  force  resultant  does  not  lie  in  the  middle  third 
of  the  dam  base,  it  cannot  be  considered  to  have  a conventional  margin  of  safety 
with  respect  to  overturning  according  to  the  screening  criteria  established  by 
the  Corps  of  Engineers  (Paragraph  4. 4. 4. 4 of  Reference  1).  For  other  details 
see  Appendix  H. 


6.3  Concrete : According  to  the  1925  Commissioner's  report  (Reference  3), 

the  concrete  for  contract  7 which  included  the  Overflow  Weir  was  mixed  at  a new 
plant  built  several  hundred  feet  north  of  the  Weir.  On  page  154  of  Reference  3 
it  states:  "The  concrete  for  the  masonry  work  on  this  contract  is  proportioned 
in  accordance  with  A.  Abrams'  method.  Laboratory  tests  are  made  of  the 
gradation  and  other  qualities  of  the  aggregates  and  a mix  is  designed  on  the 
basis  of  these  tests  which  will  give  a predetermined  strength.  The  mix  used  in 
the  core-walls  is  one  part  of  cement  to  seven  parts  of  aggregate.  The 
percentages  of  sand  and  gravel  are  varied  in  accordance  with  the  variations  in 
gradations  of  these  ingredients  as  developed  by  control  analyses  of  the  bank-run 
material  made  from  time  to  time.  Compressive  test  specimens  of  the  mixes 
designed  are  made  in  the  laboratory  and,  in  addition,  test  specimens  are  made  at 
frequent  intervals  from  concrete  taken  from  the  forms.  This  aids  materially  in 
obtaining  a uniform  product." 

Precautions  taken  during  winter  reportedly  included  heating  the  aggregate  and 
water,  plus  steam  curing  the  concrete  when  fresh. 
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7.0 


ASSESSMENT  RECOMMENDATIONS/REMEDIAL  MEASURES 


.. . .f 


V 


The  assessment,  recommendations  and  remedial  measures  contained  herein 
are  based  on  the  provisions  of  Appendix  J,  Conditions. 

7.1  DAM  ASSESSMENT:  On  the  basis  of  the  visual  field  inspection  and 
available  engineering,  operational,  and  performance  data,  the  dam  does  not  now 
exhibit  critical  signs  of  distress  such  as  severe  structural  cracking,  abnormal 
movement,  severe  leakage  or  seepage,  or  unstable  abutment  conditions. 
Nevertheless,  the  evidence  listed  below  cause  a necessary  concern  regarding  the 
long  term  serviceability  of  the  Overflow  Weir. 

a.  The  time  required  to  draw  the  reservoir  down  to  the  base  of  the  Overflow 
Weir  using  the  existing  facilities  for  Wanaque  Reservoir  is  considered 
excessive.  Adequate  drawdown  capacity  may  be  necessary  to  reduce  damage  to  a 
failing  structure  or  to  enable  repairs  on  the  reservoir  side. 

b.  There  is  some  minor  undermining  under  the  downstream  left  abutment  wall. 

c.  There  is  seepage  (2  to  5 gpra)  at  the  downstream  left  retaining  wall. 

d.  The  dam  does  not  have  a conventional  margin  of  safety  against  overturning. 

e.  The  earth  fills  adjacent  to  the  concrete  weir  structure  will  be  overtopped 

under  PMF  conditions,  possibly  creating  an  additional  flood  hazard. 

f.  There  is  surface  cracking  of  the  gunite  and  an  area  of  severe  scaling  on 

the  left  downstream  retaining  wall  and  a similar  condition  on  several  piers. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES:  The  following  measures  are 
recommended  because  of  the  previously  stated  concerns: 

a.  A means  of  reducing  the  time  required  to  lower  the  water  level  in  the 
reservoir  below  the  stoplogs  should  be  studied  soon  and  provided  in  the  near 
future . 

b.  The  scour  area  should  be  protected  from  additional  scour  3nd  the  undermined 
area  repaired  soon. 

c.  The  wall  seepage  should  be  closely  and  regularly  monitored  starting  very 
soon  and  the  source  of  the  seepage  should  be  determined  soon. 

d.  The  dam  should  have  a seismic  stability  analysis  performed  in  accordance 
with  paragraph  4.4.2. 1 of  Reference  1 in  the  near  future. 
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e.  Future  studies  should  be  performed  to  determine  the  feasibility  of 
providing  additional  flood  discharge  facilities  elsewhere  on  the  reservoir,  or 
revising  the  overflow  elevation  of  the  Weir  to  provide  additional  flood  storage. 
This  should  be  done  in  conjunction  with  a thorough  review  of  what  the  design 
flood  must  be  for  this  reservoir. 


f.  Areas  of  deteriorated  concrete  should  be  rehabilitated  in  the  future. 
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STRUCTURAL  CRACKING  None  evident.  The  gunite  resurfacing  makes 

identification  of  older,  dormant 
cracks  nearly  impossible. 
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APPENDIX  B - CONT’D 


APPENDIX  B - CONT'D 


CHECK  LIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Densely  forrested,  very  hilly  with  minimal 

cover  on  bedrock. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  302.4 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Not  Available 

ELEVATION  MAXIMUM  DESIGN  POOL:  308.8 

ELEVATION  TOP  DAM:  302.4 

CREST: 

a.  Elevation:  302.4 

b.  Type:  Ogee  Spillway 

c.  Width:  The  crest  of  the  spillway  is  curvilinear. 

d.  Length:  552  (total  distance  from  abutment  to  abutment) 

e.  Location  Spillover:  The  entire  structure  serves  as  a spillway. 

f.  Number  and  Type  of  Gates:  None 

OUTLET  WORKS : None 

a.  Type:  Not  Applicable 

b.  Location:  Not  Applicable 

c.  Entrance  inverts:  Not  Applicable 

d.  Exit  inverts:  Not  Applicable 

e.  Emergency  draindown  facilities:  Not  Applicable 
HYDROMETEOROLOGICAL  GAGES: 

a.  Type:  Precipitation  cans,  water  level  recording  chart,  strearaflow 
recording  chart  and  high  and  low  daily  temperature  recorder. 

b.  Location:  At  Raymond  Dam,  about  0.3  miles  northeast. 

c.  Records:  Streamflow  published  by  USGS.  Precipitation  and  temperature 
published  by  the  U.S.  Weather  Service. 
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RESERVOIR  HYDROLOGY  AND  DRAWDOWN 
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Reservoir  Hydrology 

The  hydrologic  analysis  presented  in  this  Report  and  in  the  Appendix  pertains  to 
present  hydrologic  conditions  and  does  not  consider  future  changes  produced  by 
uncertain  conditions  such  as  urbanization,  forest  fires,  or  other  modifications 
within  the  watershed. 

The  inflow  probable  maximum  flood  (PMF)  hydrograph  for  Wanaque  Reservoir  was 
supplied  by  the  Philadelphia  Office  of  the  Corps  of  Engineers  (.Reference  8)  and 
is  shown  in  Figure  D-l.  This  hydrograph  has  a peak  flow  rate  of  33,500  cfs 
occurring  50  hours  after  its  start.  The  total  runoff  volume  is  94,500 
acre-feet,  over  a time  span  of  140  hours.  The  HEC-1  computer  program 
(Reference  9)  was  used  to  route  this  hydrograph  through  the  reservoir.  The  main 
discharge  structure  for  Wanaque  Reservoir  is  a 520-foot  long  overflow  weir  which 
has  had  permanent  flashboards  in  place  since  1934.  The  storage  volume-spillway 
outflow  relation  was  determined  assuming  that  the  initial  water  surface 
elevation  was  at  the  top  of  the  flashboards  (302.4)  and  the  structure  functions 
as  a sharp-crested  weir. 

Because  the  flashboards  are  not  designed  to  break  away,  the  spillway  discharge 
and  the  reservoir  storage/spillway  outflow  relationship  used  in  HEC-1  for 
routing  the  PMF  and  one-half  the  PMF  through  the  reservoir  assume  the  flashboards 
are  in  place.  These  relationships  are  in  Figure  D-2. 
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Water  Elevation  Spillway  Discharge  Reservoir  Storage 


ft. 

cf  s 

Acre-ft. 

302.4 

0 

0 

303 

820 

1381 

304 

3760 

3530 

305 

8410 

5678 

306 

14210 

7765 

307 

18640 

9822 

308 

23700 

12431 

309 

28900 

14270 

310 

35300 

16418 

The  surface  area  and  storage  of  the  Wanaque  Reservoir  at  different  water 
levels  (Reference  2)  are  shown  in  Figure  D-3.  Their  values  are: 

Water  Elevation  Surface  Area  Storage 

ft. Acre  Acre-ft. 


215 

0 

0 

220 

40 

153 

230 

190 

1228 

240 

370 

4910 

250 

790 

9820 

260 

1070 

19027 

270 

1300 

31303 

280 

1630 

45420 

290 

1960 

63326 

300 

2310 

84701 

310* 

2620 

106183 

312* 

2680 

110480 

*Values  extrapolated  from  elevation  305.00  ft.  (Reference  2). 
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Results  of  this  routing  procedure  indicate  that  the  PMF  would  raise  the 
pool  elevation  to  about  308.8  feet.  Routing  one-half  the  PMF  (.10,750  cfs) 
through  Wanaque  Reservoir  raises  the  pool  elevation  to  about  30t>.0  ft. 


Flood  routing  was  also  performed  assuming  that  the  flashboards  were  removed. 

In  this  case,  the  storage  volume-outflow  relation  was  determined  with  the 
starting  water  surface  elevation  at  the  top  of  the  spillway  crest  (300.3  feet.) 
and  the  Overflow  Weir  discharging  as  an  uncontrolled  ogee  crest  spillway. 

HEC-1  results  indicate  that  the  PMF  would  raise  the  pool  elevation  to  306.9  feet. 
The  reservoir  was  designed  to  safely  discharge  18,000  cfs  (slightly  larger 
than  one-half  the  PMF)  without  the  flashboards  in  place.  Graphs  of  pool 
elevation  versus  time  for  the  PMF  and  one-half  the  PMF  routing,  with  and  without 
flashboards,  are  found  in  Figures  D-4  and  D-5. 

A summary  of  the  flood  routing  flows  through  the  Wanaque  Reservoir  and  the 
corresponding  water  levels  is  given  below: 

a.  With  Flashboards 


Inflow 

Outflow 

Pool 

Head  Above 

Flood 

Peak 

Peak 

Elevation 

Weir  Crest 

Description 

cfs 

cfs 

ft 

ft 

PMF 

33500 

27900 

308.8 

6.40 

One-half  PMF 

16750 

14000 

306.0 

3.60 

b.  Without 

Flashboards 

Inflow 

Outflow 

Pool 

Head  Above 

Flood 

Peak 

Peak 

Elevation 

Weir  Crest 

Description 

cfs 

cfs 

ft 

ft 

PMF 

33500 

29100 

306.3 

6.00 

One-half  PMF 

16750 

13800 

303.9 

3.60 

Reservoir  Drawdown 


If  an  emergency  condition  develops  that  affects  the  stability  of  one  of  several 
dams  that  form  the  Wanaque  Reservoir  or  of  the  outlet  and  control  works  of  the 
Raymond  Dam,  then  a fast  drawdown  of  the  reservoir  to  a lower  water  level  will 
be  required.  The  lower  water  level  depends  on  the  location  and  nature  of  the 
hazardous  condition.  Figure  D-6  shows  graphically  the  times  required  to  lower 
the  reservoir  level  with  the  existing  facilities. 

The  water  level  in  the  Wanaque  Reservoir  can  be  lowered  by  means  of: 

a.  The  Wanaque  Aqueduct  System. 

b.  The  existing  aerator  system. 

c.  A 3b  inch  diameter  blowot'f. 

d.  The  blowoff  and  the  aerator  together. 

e.  Other  blowoff  lines. 

All  drawdown  times  were  computed  considering  that  the  minimum  inflow  of 
2 cf s/square  mile  into  the  reservoir  was  equalized  by  the  system  demand  and 
other  water  loses. 


I 
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A. 


The  Wanaque  Aqueduct 


The  potential  of  the  Wanaque  Aqueduct  to  lower  the  water  level  in  the 
reservoir  during  an  emergency  condition  is  non-existent  because  a 
minimum  inflow  of  2 cfs/square  mile,  which  is  equivalent  to  117  MGD, 
will  supply  the  average  daily  demand  of  the  distribution  system. 

Table  1 gives  the  average  water  consumption  during  the  last  10  years. 


Table  1 


Year 

Demand  (.MGD) 

1967 

95.37 

1968 

106.92 

1969 

111.17 

1970 

113.45 

1971 

112.88 

1972 

112.17 

1973 

103.09 

1974 

98.90 

1975 

92.07 

1976 

90.58 

1977 

107.90 
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B. 


Aerator  System 


Operation  of  the  existing  aerator  system  will  drawdown  the  reservoir 
water  level  between  the  crest  of  the  Overflow  Weir  at  elevation  302.4  feet 
and  the  top  of  the  aeration  nozzles  at  elevation  240.5  feet  in  the 
following  times: 

Water  Level  (Feet)  Total  Time  (.Days) 


302.4 

0 

300 

11 

290 

56 

280 

98 

270 

136 

260 

175 

250 

213 

240.5 

254 
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C . 36-Inch  Diameter  Blowoff 

The  36-inch  diameter  blowoff  installed  at  the  bottom  of  the  Raymond  Dam  in 
the  stream  control  conduits  can  be  used  to  lower  the  reservoir  level  to  an 
elevation  of  222.00  which  corresponds  to  the  entrance  intake  fill  to  the 
lower  conduit.  The  blowoff  discharge  is  through  an  18-inch  diameter  pipe 
that  has  two  valves,  one  18-inch  valve  and  one  8-inch  valve,  both  located 
at  centerline  elevation  213.38  feet.  The  times  in  days  required  by  the 
blowoff  line  operating  alone  to  lower  the  reservoir  water  level  through 
18-inch  diameter  valve  is: 

Water  Level  (Feet)  Total  Time  (Days) 


302.4 

0 

300 

34 

290 

178 

280 

310 

270 

421 

260 

526 

250 

614 

240 

678 

230 

714 

222 

729 
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B 1 owo f f ami  Aerator 

Simultaneous  operation  of  the  36-inch  diameter  blowoff  pipe  in  conjunction 
with  the  aerator  system  will  lower  the  reservoir  water  level  in  the 
following  times: 

Water  Level  (.Feet)  Total  Time  (.Days  1 


302.4 

0 

300 

8 

295 

43 

280 

75 

270 

103 

260 

131 

250 

158 

240 

182 

230 

219 

222 

234 

Other  Blowoff  Lines 

Smaller  diameter  blowoff  Lines  Installed  in  several  of  the  dams  around 
the  Wanaque  Reservoir  are  not  known  to  be  in  operable  condition  because, 
since  its  installation  in  1*? 25,  the  lines  have  not  been  Inspected, 
operated,  or  maintained. 
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hJjSn-h 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT  COP  PS  OP  ENGINEERS 
CUSTOM  HOU9K-2D  & CH19TNUT  STREETS 
PH  I LAD  I LPN I A,  PENNSYLVANIA  19106 


1 2 MAY  1978 


■o 


Mr.  Robert  A.  Putt 
Hydraulic  Engineer 
Gilbert  Associates,  Inc. 
P.  0.  Box  1498 
Reading,  PA  19603 


♦ 


Dear  Mr.  Putt: 

The  following  information  is  to  be  applied  when  determining  the  Spillway 
Design  Flood  for  the  first  nine  dams  Gi Ibert /Commonwealth  is  Inspecting 
in  connection  with  the  Dam  Safety  Program. 

For  the  five  dams  around  the  Wanaque  Reservoir  (Raymond,  Wolf  Dan, 

Furnace  Road,  Midvale  and  the  Overflow  Weir),  the  hydrograph  used  should  conform 
to  the  data  specified  below: 

Peak  Q-  33,500  cfs 

Shape  should  be  similar  to  the  PMF  hydrograph  labeled  "Wanaque  River 
at  Mouth  MPF**29,300  cfs  SPF  w 14,000  cfs  shown  on  Figure  At>3  of  the 
Passaic  River  Basin  Report.  (A  copy  of  tills  figure  is  inclosed) 

The  above  Information  is  from  the  Passaic  River  Rasln-Ncw  Jersey  and 
New  York  Survey  Report  for  Water  Resources  dated  June  1972  by  the  New  York 
District  Corps  of  Engineers.  The  drainage  area  above  the  Wanaque  Dam 
stated  in  this  report  is  slightly  different  than  the  drainage  area  you  have 
supplied  to  us  in  your  letter  dated  9 May  1978.  To  maintain  consistency 
between  reports  we  would  suggest  using  90.4  sq.  mi.  for  the  drainage  area 
above  the  Wanaque  Reservoir  as  published  in  Table  A1  of  the  Passaic  River 
Basin  Report. 

Due  to  the  small  drainage  area  of  the  remaining  four  dams  (Glen  Wild  Lake 
-1.04  sq.  mi.,  Lake  Vree  land-0.83  square  mi.,  Crystal  Lake-4.34  sq  mi.,  and 
Cedar  Grove  Reservolr-0.45  Sq.  mi.),  the  hydrographs  for  these  dams  should 
be  developed  using  the  SCS  triangular  method.  For  an  example  of  this  method 
see  Pg.  74  of  Design  of  Small  Dams  (second  edition)  by  the  U.  S.  Department 
of  Interior-Bureau  of  Reclamation. 
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NAPEN-H 

Hr.  Robert  A.  Putt 

If  there  ere  any  other  questions,  p lease  do  not  hesitate  to  contact  us. 

Sincerely  yours, 


l inci  Leonard  j.  lipski 

Fig.  A63  (Passaic  River  Chief,  Hydro logy-Hydrau lies  Branch 

Basin  Report) 
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APPENDIX  E 


INSPECTION  REPORTS 

(The  North  Jersey  District  Water  Supply  Commission  provided 
the  inspection  reports  contained  herein.) 


. ...... — 


NORTH  JERSEY  DISTRICT  WATER  SUPPLY  COMMISSION 


MEMORANDUM 


TO:  Dam  Inspection  File 
FROM:  Joseph  Foley,  Engineer 

DATE:  April  S,  1977 


On  March  31,  1977  Roscoe  Jennings,  Doug  Da  Lorie  and  I 
inspected  the  dams  at  the  Wanaque  Reservoir;  the  following 
is  a report  on  their  conditions  and  recommendations  on  main- 
tenance of  same. 

FURNACE  RCAD  DAM 


Condition:  There  are  trees  and  brush  on  the  wet  and 
dry  sides  of  the  dam  and  also  a small  swamp  of  appar- 
ently trapped  water  behind  the  dam. 

Recommendations:  The  trees  should  be  killed  and  re- 

moved using  poison  suitable  for  potable  water. 


MIDVALE  DAM  } 

Condition:  Some  trees  are  growing  on  the  wet  and  dry 

sides  of  the  dam.  There  is  a small  spring  flowing 
from  the  foot  of  the  dam  at  the  north  end.  Wet  spots 
and  soft  wet  sand  are  also  apparent  at  the  foot  of  the 
dam.  No  sink  holes  or  other  indications  of  dam  failure 
were  apparent  at  this  location.  A sample  of  water  from 
this  spring  and  a sample  from  the  reservoir  were  taken 
and  anlyced , the  results  are  as  follows: 

Spring  Water:  Specific  conductivity  S3 

pH  6.3 

Reservoir  Water:  Specific  conductivity  102 

pH  6.9 

The  results  indicate  that  this  water  is  more  likely  to 
be  ground  water  than  reservoir  water.  (For  additional 
information,  please  refer  to  a memo  from  3cb  Wieland 
to  George  Destito  dated  May  3,  19'S). 

Recommendations:  The  trees  on  the  dam  should  be  killed 

and  removed.  The  dam  should  also  be  checked  periodically 
to  be  sure  the  spring  is  not  a leak  in  the  dam. 


E-l 


DAM  INSPECTION  FILE 


PAGE  7 


RAYMOND  DAM 


Condition:  Excellent 

SPILLWAY  (_0  vt*  J !o  "J 

Condition:  Good,  except 

Restaino  that  there  is  a small  leak  in  the  spillway.  I 
did  not  observe  it  because  of  the  overflow.  I will  check  . 
it  again  when  the  reservoir  goes  down. 

Recommendations:  The  leak  in  the  spillway  should  be  fixed 
when  the  reservoir  goes  down. 


LaJ i r) 

that  it  was  indicated  by  Ernie 


WOLF  DEN  DAM 


Condition:  There  are  trees  and  shrubs  on  both  the  wet 
and  dry  sides.  There  are  small  springs  flowing  from  the 
low  sections  behind  the  dam.  Some  samples  were  also  taken 
here  and  the  results  were  that  the  water  had  a specific 
conductivity  of  90  and  a pH  of  5.3,  so  this  water  is  most 
likely  ground  water  also. 

Recommendations : I recommend  that  the  trees  and  shrubs 

be  removed. 


GREEN  SWAMP 
#4  Dam 

Condition:  The  general  condition  of  the  dam  is  good,  al- 
though sections  of  the  gunite  surfacing  are  cracked  and 
have  fallen  off  (especially  near  the  expansion  joints), 
due  to  moisture  that  found  its  way  under  the  |uite.  There 
was  water  running  out  of  the  drain  but  this  ow  was  not 
excessive. 

Recommendations:  The  cracked  and  loose  gunite  should  be 

chipped  away  and  replaced  and  at  the  expansion  joints, 
the  gunite  should  be  chipped  and  tar  poured  in  to  allow 
expansion  of  the  concrete. 

#3  and  #2A  Dams 

Condition:  3oth  small  dams  are  heavily  weeded  and  there 

is  a small  swamp  behind  the  43  dam. 

Recommendations:  The  only  recommendation  for  these  dams 

is  that  the  trees  be  removed  from  both  sides  of  the  i'-os . 


E-2 


Condition:  This  dim  is  in  excellent  condition,  except 

around  the  expansion  joints  where  the  gunite  is  cracked 
due  to  the  fact  that  no  allowance  was  made  for  expansion 
when  the  guite  was  applied  to  the  dam.  There  is  also  a 
swamp  behind  this  dam,  hut  this  looks  like  a natural  swamp. 

Recommendations:  The  gunite  at  the  expansion  joints  should 

be  chipped  away  ar.d  tar  poured  in  to  allow  expansion  and 
any  other  cracks  in  the  gunite  should  be  chipped  and  re- 
paired. 

#1  Oam 

Condition:  There  are  trees  and  shrubs  on  both  wet  and  dry 
sides  of  this  dam.  There  is  also  a swamp  behind  the  dam. 

Recommendations:  The  dam  should  be  cleared  of  trees  and 

shrubs . 


As  a result  of  my  research,  so  far  on  dam  inspection,  I 
received  a booklet,  "Supervision  of  Dams  by  State  Authorities" 
published  by  the  United  States  Committee  cn  large  dams,  July 
1966.  This  publication  had  little  information  on  the  actual 
inspection  of  dams  but  it  did  have  some  useful  information  such 
as:  the  function  of  dam  supervision  in  New  Jersey  is  performed 

by  the  Chief  Engineer,  Division  of  Water  Policy  and  Supply, 
Department  of  Conservation  and  Economic  development.  Inspection 
of  dams  is  done  by  the  State  at  the  State’s  own  expense  on  the 
complaint  of  potential  failure. 

Additional  information  on  dam  inspection  is  also  coming 
from  the  Corps  of  Engineers  and  the  United  States  Committee  on 

Large  Dams . 

JT : lk 


cc:  Dean  C.  Noll 

Robert  G.  Wieland 
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&A  PXC1E  IS  aiiST  QUALin 
7B0*i  COF'i  FURMoliii)  IV  u3C  — — ' 


Saport  on  Dsn  Inspection 

JrATACTTS  •So.'SCT 
Application  So.  32 . 

Location  23.31.5. 4.3  and  noarbjr. 

On  y>ar«h  23,  1928,  tho  gates  In  the  win  d*«i  ware  closed  exeept  fer  the 
passage  o f 27  a.  (.  d.  through  the  blow-off,  trri  on  ’-larch  29,  1929,  the  water 

i 

In  the  reaerTO*r  had  rlaan  7 feet. 

On  Kerch  29,  1923,  In  eospanr  with  l*r.  H.  T.  Crltohlcw,  Inspection  itt  weds 
of  all  of  the  dens  In  tha  TTenaque  project. 

furnace  Sped  ds-a  was  found  to  be  about  50  cer  sort  coral  ate. 

Post  *ro-  lc  Diversion  dan  , weir  ar.n  control  house  were  eorolete  exoact  for 
cloelnr  a snail  breaeh  which  was  left  In  the  daa  for  stress  control,  snd  Instal- 
lation of  recordinr  rtge  In  tha  control  house. 
tfanaotie  ynln  dsn. 
rldwala  Don. 

Crerflow  Te<  r. 
tp If  Den  Sea,  erd 

<5re*n  owann  !>rs  Tea.  1,  2,  3 and  4 were  eonplete  end  war*  r!  ren  r,.n«l 
InsceeMon. 

Tha  construction  of  al  1 da-s  has  been  dona  In  eeeorrlaree  w«th  th-  ae-rowed 
nans  awl  In  a thoroughly  woricrenllke  snd  satisfactory  winner. 


<*y%* 

Tranton,  J, 
•'arch  30,  1928. 


John  T.  "rooks 
Prime  He  Snslneer . 
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GEOLOGIC  MAPS 
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SCALE  IN  MILES 


APPENDIX  F 

REGIONAL  GEOLOGIC  MAP 
SHOWING  DAM  LOCATION 


LEGEND 


CONTACT  LINE 

FAULT  LINE 


NOTES 

1.  THE  PRECAMBRIAN  NAP  UNITS  REPRESENT  GENERALIZED 
GROUPINGS  OF  ROCK  TYPES  BASED  MAINLY  ON  MINERAL 
COMPOSITION  THERE  IS  MUCH  LOCAL  VARIATION  IN 
THE  MINERAL  COMPOSITION. 

2.  THE  CONTACT  LINES  ANO  FAULT  LINE  SHOWN  ON  THE 
DRAWING  ARE  DASHED  WHERE  INFERRED 


SOURCE 

NEW  JERSEY  GEOLOGICAL  SURVEY  TOPOGRAPHIC  SERIES 
AND  GEOLOGIC  OVERLAY  SHEETS  23. 


TR I ASS  1C 

BRUNSWICK  FORMATION 
BASALT  FLOWS 

PRECAMBRIAN 

MOSTLY  HORNBLENDE  GRANITE  AND  GRANITE  GNEISS 
AMPHIBOLITE 

PYROXENE  GNEISS.  MAINLY  QUARTZ-OL I GOCLASE  - 
CLINOPYROXENE  GNEISS 

PYROXENE  GNEISS.  MAINLY  QUARTZ-ANDES INE  GNEISS 
WITH  BOTH  ORTHO-AND  CLINOPYROXENE 

QUARTZ-OL I GOCLASE-GNE ISS 
QUARTZ-OL I GOCLASE -BIOT I TE  GNEISS 
SILLIMANITE  GNEISS 
MARBLE  ANO  SKARN 
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APPENDIX  l 

Summary  ot"  Auxilliary  Dam  0-0 


1.  A small  saddle  dam  is  located  approximately  100-ft  south  ot  the  Overflow 
Weir  at  the  rim  ot  Wanaque  Reservoir.  No  tonnal  inspection  on  this  dam  was 
made  because  it  was  not  within  the  scope  of  this  contract  agreement. 

Because  this  dam  is  shown  on  the  record  drawing  for  the  Overflow  Weir  and 
was  casually  and  briefly  visited  by  us  during  the  field  inspection  trip,  we 
wish  to  present  some  essential  data  for  this  dam  and  to  discuss  some  visual 
findings  related  to  the  safety  of  the  dam  m this  Appendix.  For  location 
of  this  dam  and  typical  sections,  see  Figure  3 of  the  main  report. 

2.  Data  on  this  dam  are  tabulated  below: 

Type:  Earthfill  with  concrete  core  wall. 

Length:  5ft  ft  measured  along  the  crest. 

Height:  lft.5  ft  (structural),  8.5  ft  (hydraulic). 

Top  Elevation:  310.0 
Top  width:  15  ft. 

Side  slopes:  U/S  2 (H):  1 (V)  with  thick  riprap  lining. 

D/S  2 (H) : l (V)  with  grass  cover. 

Impervious  core:  Concrete  core  wall. 

Cutoff:  concrete  core  wall  to  final  rock  surface. 

Grout  curtain:  None. 


3.  The  dam  crest  and  upstream  face  appears  to  be  in  good  condition  as  defined 
in  Appendix  J,  hence  the  downstream  embankment  slope  and  toe  area  were  not 
inspected  in  the  field.  The  riprap  slope  on  the  upstream  face  is  rather 
uniform  and  apparently  stable.  Excessive  tree  growth  was  observed  on  the 
embankment.  Removal  of  trees  and  tree  stumps  is  necessary  in  the  near 
future  m order  to  prevent  further  spread  and  deep  penetration  of  root 
systems . 


4.  On  the  basis  of  the  record  drawing,  the  foundation  of  this  dam  appears  to 
be  sound  and  stable,  as  the  enlarged  concrete  base  of  the  core  wall  is 
founded  on  the  probably  sound  gtieissic  rocks  and  the  presence  of  weak 
foundation  soils  is  unlikely. 


5.  Although  the  dam  will  not  be  overtopped  by  the  probable  maximum  flood 

(PMF),  the  top  of  the  concrete  core  wall  will  probably  be  exceeded  by  the 
PMF.  Excessive  seepage  and  a dangerous  piping  condition  at  the  toe  area 
are  likely  to  occur  when  the  reservoir  water  percolates  through  the  unknown 
embankment  material.  Further  investigation  and  analysis  on  the  structural 
stability  and  seepage  need  to  be  done  the  PMF  load  condition  m the  future. 
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CONDITIONS 


This  report  is  based  on  a visual  inspection  of  the  dam,  a review  of  available 
engineering  data  and  a hydrologic  analysis  performed  during  Phase  I Investigation 
as  set  forth  in  the  Reci  mende  l Guidelines  for  Safety  Inspection  of  Dams,  as 
modified  by  the  contract  between  the  U.S.  Corps  of  Engineers  and  Gilbert 
Associates,  Inc.,  Contract  No.  DACW61-78-C-0114. 

The  foregoing  review,  inspection,  and  analysis  are  by  their  nature  limited 
in  scope.  It  is  possible  that  hazardous  conditions  exist  and  that  conditions 
exist  which  with  time  might  develop  into  safety  hazards  and  that  these 
conditions  are  not  detectable  by  means  of  the  aforesaid  review,  inspection, 
and  analysis.  Accordingly  Gilbert  Associates,  Inc.  cannot  and  does  not 
warrant  or  represent  that  conditions  which  are  hazardous  do  not  exist,  or  that 
conditions  do  not  exist  which  with  time  might  develop  into  safety  hazards. 

As  required  by  the  Corps  of  Engineers  the  terms  "good",  "fair",  "poor", 
"condition"  have  been  used  in  this  Report  to  characterize  the  information 
obtained  from  the  aforesaid  review,  inspection,  and  analysis.  The  definitions 
of  these  terms  as  used  are: 

"good  condition"  - minor  studies  or  remedial  measures  are  required. 

"fair  condition"  - sizeable  studies  or  remedial  measures  are 

required  due  to  deficiencies  which  could  be 
hazardous  depending  on  conditions.  Immediate 
attention  is  required. 

"poor  condition"  - major  studies  or  remedial  measures  are  required 
due  to  deficiencies  which  could  be  hazardous 
depending  on  conditions.  Immediate  studies  or 
corrective  action  is  required. 
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4. 4. 2.1.  Seismic  Stability.  The  inertial  forces  for  use  in  the  conven- 
tional equivalent  static  force  method  of  analysis  should  be  obtained  by 
multiplying  the  weight  by  the  seismic  coefficient  and  should  he  applied 
as  a horizontal  force  at  the  center  of  gravity  of  the  section  or  element. 
The  seismic  coefficients  suggested  for  use  with  such  analyses  are  listed 
in  Figures  1 through  4.  Seismic  stability  investigations  for  all  high 
hazard  category  dams  located  in  Seismic  Zone  4 and  high  hazard  dams  of 
the  hydraulic  fill  type  in  Zone  3 should  include  suitable  dynamic  pro- 
cedures and  analyses.  Dynamic  analyses  for  other  dans  and  higher  seismic 
coefficients  are  appropriate  if  in  the  judgment  of  the  investigating 
engineer  they  arc  warranted  because  of  proximity  to  active  faults  or 
other  reasons.  Seismic  stability  investigations  should  utilize  "state- 
of-the-art"  procedures  involving  seismological  and  geological  studies  to 
establish  earthquake  parameters  for  use  in  dynamic  stability  analyses 
and,  where  appropriate,  the  dynamic  testing  of  materials.  Stability 
analyses  may  be  based  upon  either  time-history  or  response  spectra  fech- 
niques.  The  results  of  dynamic  analyses  should  be  assessed  on  the  basis 
of  whether  or  not  the  dam  would  have  sufficient  residual  integrity  to 
retain  the  reservoir  during  and  after  the  greatest  or  most  adverse 
earthquake  which  might  occur  near  the  project  location. 
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